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MeTtonuka CTEHIOBUX BHUIPOOOBYBaHb IIECTEPEHHOIO
Hacoca

Po3pobneHa mporpama JOCHIKCHB, KA BKIIFOYAIA MCTOIUKH AOCHTIIHKCHHSI OCHOBHHX TCXHIMHHUX
xapakrepuctuk HIII mist pisHEX 3HAUCHB THCKY, POOOYMOro 00 €My HAcOCa 1 4acTOTH ODEPTaHH, I MEpPEeBipKY
CTYmEHs 30iry OCHOBHHX TCOPCTHYHHX IIOJOKEHb 1 BHCHOBKIB 3 PpE3yIbTaTaMH, OTPHMAHHMH
CKCIICPHMEHTATIBHIM IILIXOM. PO3TIIHYTO METOOMKH BHIPOOYBAHb LICCTCPCHHUX HACOCIB 3 PEryIbOBAHOK)
MOJAYCIO, HABCACHO OVIOBY Ta XApaKTCPHUCTHKA JOCTITHOTO OOJNAagHAHHA. BHKIAACHO METOIHKY OOpOOKH
JAHUX, OTPUMAHHX TIPH MPOBEICHH] CKCIICPUMCHTAIBHAX TOCTIIKCHD.

NIeCTEPEHHMIT HACOC, A ANA30H PEryTIOBAHHSA, TAPAMETP PEryTIOBAHHSA

OcTaHHIM YacOM CIIOCTEPIraeTbCsl TEHIEHIsT A0 30UIbLIEHHS HAa PHUHKY YacTKH
mecrepeHHnx Hacocis (HII) o6’emuoro tumy. Lle MOSCHIOETHCS PSIIOM YHIKAIBHHUX SIKOCTEH,
BractuBux HIII, cepen sIKMX BUCOKI MHUTOMI NMOKAa3HUKHU IO MOTYXKHOCTI, Mayi rabapwTHI
po3Mipu i Maca, HEUyTIUBICTH 10 3a0pyaHeHb poboduoi piguHu (PP), BuCOKa HamiiHICTD 1
TEXHOJIOTI4YHICTh, HU3bKa COOIBAPTICTh BUTOTOBJICHHSI.

Ha TenepimmHiii wac mpoBeOeHO LWIMH psAd  JOCHIKEHb TEOPETUYHOTO i
eKCIIEpUMEHTAJIbHOTO XapakTepy [1-8], crnpsiMOBaHMX Ha MiABUINEHHS TEXHIYHOTO pIBHS
mectepeHHoro Hacoca. OnuH 3 MepCrneKTUBHUX HanpsiMKiB BrockoHaieHHs: HIII € po3poOka
KOHCTPYKLIH HaCOCIB 3 peryJbOBaHOI0 Noaavero [5].

EkcriepuMeHTanpHe [OCHIKEHHS HOBHUX KOHCTPYKLIH 3 METOK BHUBYEHHS IX
XapPaKTEPUCTHKH MOTPedye po3pOoOKH HOBHX €KCIIEPUMEHTAIbHUX METOAHK.

Cran nuranHsa. [lpu mnposeneHHi Oynb-KMX KOMIUIEKCHUX OCHIIKEHb MICTsS
BUCYBaHHS TiNOTE3W BUHHUKAE HEOOXINHICTP Y TMPOBENEHHI NOMEPEeIHIX MOUIYKOBUX
eKCTIEpUMEHTAJIbHUX JOCIIKEHb, & TAKOXK CTEHIOBHX €KCIIEPHUMEHTAIbHUX BUIPOOOBYBaHb
HOBHX 3pPa3KiB TEXHIKH. 3 METOK KOPEKTHOrO TMOPIBHSUIBHOTO aHANI3y pe3yJibTaTiB
eKCTIEpUMEHTAJIbHUX JTOCII/KEHb, OTPUMAHUX aBTOpPAMH, ICHYE HEOOXIAHICTh Yy TEBHIN
yHiikamii MeTouK BUTPOOOBYBAHb THITIOBUX 3Pa3KiB MPOAYKIII.

MeTtoro po0OTH € BUKIANEHHS METOIUKH CTEHIOBUX EKCIIEPHUMEHTAIbHUX
nociikeHb TexHiyHuX napamerpis HII HacociB 3 peryibOBaHOK Mojavero [5] Ta iHmmx
KOHCTPYKLi# Hacocis Turmy HIIT.

1. IIporpama ekcriepuMEHTAIbHUX JOCIIIKEHb

[Iporpama excCrepUMeHTaJIbHUX BHUIPOOOBYBAHb BKJIIOYANA METOIUKH JOCHIIKEHHS
OCHOBHHX TeXHIYHMX xapaktepuctuk HIIl nns pi3HMX 3Ha4ueHb THUCKY, pobodoro ob’emy
Hacoca (POH) 1 wacrotn obepraHHs, 1 MepeBIpKy CTyMeHs 30iry OCHOBHUX TEOPETHYHHUX
MIOJIOKEHb 1 BHCHOBKIB 3 pE3yJIbTaTaMH, OTPUMAHHMHU EKCIIEPUMEHTAIbHUM IILJISTXOM.
BuxinHumMu nmaHUMH Ui pO3pOOKHM TPOrpaMy  AOCHIIKEHb OyJu: OCHOBHI TEXHIYHI
xapakrepuctuku [ITHPII, 3arampHa MeToAMKa MOCHIIKEHHS, MeTa W 3aBIAHHS TOCITIKSHHS,
poboua rimore3a, oO0'€kT 1 MpeaMeT MAOCHIIKEHHS, a TaKOX pe3yJbTaTH TEOPETUIHHX
TOCIiIKEHb.

O6'exTom pocaimkenns € [ITHPII, po3pobnennii 3a pe3yiabraTaMi TEOPETUYHHUX 1
MOLTYKOBUX €KCIIEPUMEHTAIBHUX TOCIIIKEHb.
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IIIHPTI, a came: TuCK, IO pPO3BUBAEThCS Hacocom, momada, POH, KII, mexaHiunuii 1
saranpanii KKJI, mapamerp perymoBanHs (IIP), mianmason perymroBanHs (/IP), 3anmexHICTB
nojadi Big MbkOeHTpoBoi Binctani (MLIB), HaBaHTaxkyBanbHa xapaxtepuctuka IITHPIT
(3anexnicTe nogaui [IIHPII Bix TuCKy npu pi3HUX 3HAYEHHSX 4acTOTH oOepTanHs it POH).

Jlnsg BUpILIEHHS 3a4ad eKCIEPUMEHTAIbHUX JOCHKEHb METOAUKa mnependadae
ONlep>KaHHs PsIy TOKAa3HHKIB, SIKI XapakTepu3yroTh poboumii mpouec IITHPIL, a Takox
napamerpu Horo  (QyHKUioHyBaHHA. BusHauenns mnokasaukie IIIHPII  Bkimrouano
eKCTIepUMEHTAJIbHE IOCIIIPKEHHS! OCHOBHHX TexHIYHNX Xapakrepuctuk IITHPII 3a I'CTVY 3-
25-180-97 1 ACTY 2192-93 [9, 10], sxi nepenbaqarots BuzHaueHHs TucKy [ITHPII, 1o
po3BuBaeThes, monavi, KII, mexaniunoro i 3arambHoro KKJI, a Takox mapamerpis, IIO
XapaKTepusyTh peryiastopHi mosknusocti [TIHPIT: TIP 1 JIP IIIHPII; BusHaveHHs
3anexxHocTi nogadi Big MLIB 1 HaBanTaxkyBanbHOI xapakrepuctuku [ITHPIT.

2. YcTaHOBKa, OCHAIUEGHHS W NpWUIagu sl TPOBENEHHS EKCIePHUMEHTAIbHUX
nociimpkens HITT

Jnsa excniepuMenTanbHoro nociipkeHHs [ITHPIT BHKOpPHCTOBYBaIM YCTAHOBKY, LIO
Oyna crBopeHa Ha 0a3l OajaHCUPHOTO CTEHMA JUISl AOCIIKEHHS TEXHIYHUX XapaKTEePUCTUK
HII KK/ - 6 (DS 1036-4/N). 3aranpHuii BU yCTAHOBKH, HOTO TipaBiliyHa cXeéMa Ta OCHOBHI
BY3JIU MIPEACTaBJeHl Ha puc. 1-4.

PucyHok 1 - 3aranpHuil BUI YCTAHOBKH U CKCIIEPUMEHTAIBHOTO JTOCTIDKCHHS OCHOBHHUX TEXHIYHIX
xapakrepuctuk [ITHPTT
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Pucynox 2 - T'igpasiiuHa cxemMa CTeHAA A1 BU3HAUCHHA 00'emuOTO 1 MexaHiunoro KK/ IITHPIT

[IpencraBneHa eKCriepIMEHTAIbHA YCTAHOBKA MPU3HAYEHA [UII BU3HAUEHHS] OCHOBHHUX
TexHiuHuX xapakrtepuctuk HIII: Tucky, mo posBuBaeTbcss Hacocom, momaui, POH, KII,
MexaHigyHOTO 1 3aranpHOro KKJI, MOTY:KHOCTI, IO pO3BUBAETHCS 3aJICKHO Bil THCKY
HATHITAHHS, IIBUIKOCTI oOepTaHHs i Temnepatypu PP.

YcTaHOBKA CKJIAIAETHCS 3 TAKUX OCHOBHHX BY3JIB (IuB. puc. 1-5):

- €JIEKTPOIIPHBOAA 13 IBUTYHOM 3, TPUBOJHUM BaJOM 1 My(TOI, IO NMpH3HAYCHUN
Uit 00epTaHHS BEAYYOrO Bajy eKCIepUMeHTalbHOrO Hacoca 4 (puc. 1, 2);

- BeHTIIIB 2 Mapku [ 50-16 nnst kepyBanHs notokoMm PP (puc. 2);

- BaKyyMMeTpa 5, MaHometpa 6 1 repmomerpa 7 (puc. 2);

- HABaHTAXYBAJIbHOTO MPUCTPOIO 8, SIKMH pO3TAIIOBAHMNA B €IUHOMY Ojomi 13
APOCENEM TOJIKOBOTO THITY 1 3aMOOIKHUM KJlarmaHoM (puc. 2);

- Ipocens 9, ISt peryroBaHHs TUCKY B riipocuctemi (puc. 2);

- posnoainpHuKa 10 Mapku I” 74-16 nist kepyBaHHs poOOTOrO CTeHAa (puc. 2);

- TPUCTPOIO Ul BUMIPIOBAHHS Mojadl Hacoca 13 3arajgpHuM 1, mipaumm 11 1
npuiiManbaum 6akom 12 (puc. 2 1 puc. 3);

- GamaHCHPHOrO MPUCTPOIO 3 BAroBOKO roJIOBKOK 16 (puc. 1, 4) ansd BUMIPIOBaHHS
KPYTHOT'O MOMEHTY NPUBOJA Hacoca (puc. 4);

- ¢impTpa 13 1 cuctemu oxonomkeHHs i ounteHHdst PP 14 (puc. 2);

— IOKIBa PeryoBaHHA Apocens — 17 s cTBopeHHs HaBaHTakeHHs Ha HIII (puc. 4);

- MyJbTa KEPYBAaHHS YacTOTOI 00epTiB 18 1 KOHTPOJIBHO-BUMIPIOBAIBHUX MPUIAAIB
1T BUMIPIOBAaHHSI 4acTOTH oOepTanHs Hacoca 19 1 ke 20 (puc. 5).

[IpuBin eKCHepUMEHTaJbHOrO HAacOoCa 3IIHCHIOETHCS 3a JONOMOTOK JBUTYHA 3
MOCTIHHOTO CTPYMY, 110 MO3KE IJIaBHO 3MIHIOBATH YacTOTy 00epTaHHs B fiana3oHi Bix 100 mo



3000 xB™'. KoHTpoIb uncia o6epTiB BeAyHoro Baja 3aificHoeThes mpragom 19 mapku LIAT-
3I' (puc. 5).

banancupHuii mpucTpiii Ui BUMIPIOBAHHS KPYTHOrO MOMEHTY BHUKOHAHO pPa3oM i3
IBUTYHOM 3 1 BCTAHOBJICHO Ha KYJIbKOBHX OMNOpax. Pama mpHCTPOIO mepenae 3yCHIUIA, IO
CTBOPIOETHCS Bil PEAKTUBHOTO MOMEHTY Hacoca 4depe3 BaXKib Ha BaroBuil mpucTpiii 16, mo
sBJisie coboro BaroBy rosioBky tumy STP III (puc. 11 puc. 4).

Hnsa BumiproBanns nopaui IITHPIT BukopucroBytoTe MipHUil 6ak 11 numHApUYHOTO
THIy 06’emMoM 39,960 nv’, obmagHaHOro moruaskoM 21 i matunkamu 22, siki BigperyaboBasi
Ha CTIpPAlbOBYBAHHSI MPH 3aMOBHEHHI MEBHOTO BIATApOBAaHOTO 00’ eMy Oaka (puc. 3).

TapyBanns mipHoro Gaxa 11 371iiCHIOBaN 32 JOTIOMOTOK MIpHOI €MHOCTI 1-TO Kitacy
TouHOCTI 06’ eMoM 2 M’ BixmosinHo mo TOCT 17707 BigHocHa moxuGka BUMIPIOBAHHS 3a
JOTIOMOTOK0 MipHOTO Oaka He nepesuinye 1 %.

Ipuitomumii Oax 12 (puc. 2, 3) siBnsie coboro eMHicTh Ha S00 JITPIB 13 MPUCTPOEM IS
OXOJIOJUKEHHS, OYHMINEHHS Maclia ¥ CIIOCTePEeXKEHHsS 3a TIICMOKTYBAaHHSM TIIOBITPSL.
[Minsenenns piguau no [ITHPII 3nificHOEThCs Uuepe3 BeHTwIb 2 Mapku I” 50-16.

Ilepenik OCHOBHHMX TpWJIAMIB, $KI BHUKOPHCTOBYIOTBCS B  YCTAHOBLI  JUIs
eKCTIEpUMEHTAJIPHOTO ~ JIOCHI/DKEHHST OCHOBHHUX TexXHIUHMX xapakrtepuctuxk IITHPII,
HaBeAeHM y Tadu. 1.

IpuHIMD Oii eKCIEPUMEHTAIBHOI YCTAHOBKH (IUB. puc. 1, 2) monsrae B HACTYITHOMY.
[IpuBin eKCIEPUMEHTANBHOTO Hacoca 4 3IIMCHIOETHCS 32 TOTIOMOTOK0 ABHIYHA IOCTIHHOTO
crpymy 3. Kingpkicte 00epTiB ABHIyHA IOCTIHHOTO CTPYMY PETyJIOOTh 32 JOIIOMOTOHO
peoctara 18 (puc. 5). Ilpum mpomy uactoTy oOepTaHHS NPHUBOAHOIO Baja Hacoca 7 -
Bu3Havyamu npmiaanoMm 19 mapku AT — 3I' 3a monmomorow (OTOENEKTPOHHOTO aTuhKa
mapku 1D -1 (puc. 5).

1- zaranpHmi Oak; 11- mipauii 6ak, 12 - mpuiiomHui Oak

PucyHok 3 — EkcriepuMeHTATbHA YCTAHOBKA
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4 - KHOTIKA MYCKY MPHUBOJA; 6- MAHOMETP I BU3HAUCHHS THCKY; 16 - Baroui mpuctpii; 17 - BeHTHIb
KEPYBaHHA THCKOM

PucyHok 4 - IIynsT kepyBaHHA CTCHOY

18 — maHenb KepyBaHHI YacTOTOO 00epTiB; 19 — Taxomerp; 20 — MYAIFHIK OUKIIB

PucyHok 5 - IIymsT kepyBaHHA YCTAHOBKH

Tabmuus 1 - Tlepemik 1 OCHOBHI TEXHIYHI XapakTEPUCTUKH MPHIANIB, SIKi



BUKOPUCTOBYIOTBCSI HA €KCIIEPHMEHTANIbHIN YCTaHOBL

. . Mapka . Kunac Tounocri; 1ina
HaiimenyBaHHs npunaais Mezx1 .
. npuiany abo . nonuiku abo JACTY abo
abo ¢i3nyuHa BENTUYHHA, IO BUMIPIOBaHH
. YMOBHE noxuoka Ioct
BUMIPIOETHCSI s )
MO3HAYEHHSI BUMIPIOBAHHS
) ) Kn. 1,5;
Po3spimkenHs Ha BXO1 B Tuck . L T'OCT
HAaCOC, BAKYYMMET OBBI-160 1 6 | "o mrTa | HH2 “‘i\%‘:‘ 0.0021 5 405-72
Tuck, 0 pO3BUBAETHCS MTU- Tuck Ki 0.4 T'OCT
HacOCOM, MaHOMETP 160x250 0...25 MlIa 5 8625-65
IAT-3T, HOXI/I6K_2}
YacToTa 0bepTaHHs doToenexTpo Hacrora mpu 1,5 ¢ -
P JONCKTPO | e pranHs 0,017 ¢! ;
MPUBOHOTO Baly ABUTYHA | HHHH MATHHK | | g™ 70 o1 npu 170 ¢ -
AP-1 0,042 ¢!
O6'emMHa momava, MipHHIA i 00’em noxXuoKa
Gak 39,960 oM’ 1,0 % i
KinmpkicTe nukiiB (00epTiB) TV -25-
Baia HACOCA, eMEKTPOHHHH |  ®-5007 0..10¢ | Tloxuoka 1/60mpo. 4,550
. ! . (0,017 mmpo.)
JIYUJIBHUK IMITYJILCIB -71
KpyTHuii MOMeHT, Barosa STP 11 Cuna ina moxinku -
rOJIOBKA 50...1000 H 1H
Temnepatypa pobouoi Temnepatypa HOXHO6 Ka IrocCt
ITMHH, TEPMOMET THE-4 0...200 °C 2,5 % 8624-71
pia > TP p Iina nomiaku — 2°C

PospimkenHs Ha cTazii BCMOKTYBaHHSI BU3HAYA€THCS 32 JOMIOMOTOK BaKyyMMeTpa - 5
mapku ObB1-160 TOCT 2405-75.
HeoOxigauit poOoumnii TuCK - P, 1O pPO3BHBAETHCS HACOCOM, CTBOPIOETHCS 3a
nornoMoror apocenst 9 (puc. 2). TUCK KOHTPOITIOETHCS 32 AOMOMOIOK0 MaHOMeTpa 6 MapKu

MTH-160(250 (puc. 2 i 4).

IMomauy, mo 3abe3neuye excnepumentaibamii [ITHPII, BuMiptoBamu 3a ITOTIOMOTORO

miprOro Gaka 11 emnictio 39,960 am’ (puc. 2 1 3) i miunibHEKa MUKiB (KiTbKOCTI 06EpTiB)
npuBOAHOTO Baja Hacoca 20 (puc. 5). KinpkicTe LuKIIiB, 32 SKOI 3aMMOBHIOETHCS MIpHUHN Oak,
BU3HAYAJIH €JIEKTPOHHUM JIYHIBHUKOM IMITyJbCiB 20 Mapku @- 5007. Hanpsimok motoky PP
y MipHH Oak 3A1HCHIOIOTH 32 JOMOMOTO0 po3noaiabHuKa 10 mapku I' 74-16.

Y Bumaaky, KOJM TMOjAady Hacoca He BUMIpPIOIOTh, mnoTik PP 3a pgomomororo
posnoaineanka 10 mapku I' 74-16 HanpaBisiroTh y npuitoMHmii 6ak 12 (puc. 21 3).

Temnepatypy PP konTposowTh 3a gonomororo tepmomerpa 7 mapku TIII-180 3
nianazoHoM BumiproBanHs 0...100 °C.

Ounmiennst PP crenna 34iiCHIOETBCS 3a TOMOMOTOIO CIELialbHOI OUUCHOI CTaHIil 14,
IO MICTHUTB y ¢O01 eIeKTPOMOTOP, Hacoc 1 pimbTp (puc. 2).

3. Okpemi METOOMKH eKCIIepUMEHTANIbHUX nocuiakensb [TTHPTT

JUnis BUKOHAHHS 3a3HAYEHOI MPOTPAMH EKCIEPUMEHTAIbHHUX IOCIIKEeHb y poOOTi
Oynu 3aCTOCOBaHI ICHYIOY1 i pO3pO0IIeHI OKpeMi METOANKH TOCII)KEHb.

B 0OCHOBY METOIOHMK €KCIIEPHMMEHTAIbHUX IOCHIIKeHb TOKJIAIEeHO BUBYCHHS BILTUBY
onHOoro (hakropa Ha mapaMeTpu mpouecy npu ¢ikcamii iHmux ¢akropis. [Ipun nposenensi
eKCTIEpUMEHTAJIbHUX JOCIIPKEHb BHUMIPIOBAHHS BEJIMYMH MPOBOIIIIM, INOHAWMEHINE, i3
TPUKPATHOIO MOBTOPHICTIO BIAMOBIIHO 10 BUMOT [16-20].

3.1. OcHoBHi TexHiuHi xapakrepuctuku IIIHPII, 1mo BusHauamucs npu



CKCIICPUMCHTAJIbHUX I[OCJ'IiI[)I(eHHﬂX

BinnosimHO 10 po3pobieHol mporpamu ekcrepuMeHTadbHuX aociimpkeHb LITHPIT
BU3HAYAIIH:

- HOMIHAJIbHUI THCK;

- MAKCUMAaJTbHUM THUCK;

- 3anexHicTb nogaui [ITHPII Bixg THCKY mpu pi3HUX 3HAYEHHAX YaCTOTH OOEpTaHHS U
POH (ITP a6o /IP), TobTo HaBaHTa)XyBaJbHY Xapakrepuctuky LITHPIT;

- 3QJIEXKHICTh TMOTYKHOCTI, sIKAa CIIOXKUBAETBHCS, Bl TUCKY HA BUXOAlI NPHU PIZHHUX
3HaueHHsx dvactotn obepranas @ POH (IIP abo [IP), To0TO HaBaHTaXXyBaJbHY
xapakrepuctuky [IIHPII, BupakeHy uepes MOTyKHICTb;

- 3anexHicTe KII Big THCKy mpu pi3HUX 3HaueHHsX yactoTH obepranHs it POH (ITP
abo JIP);

- BaJEKHICTb TMOTYXXHOCTI, IIO PO3BUBAETHCS, BIJ THUCKY MPH PISHUX 3HAYCHHSX
yacrotu odepranus it POH (ITP abo /IP);

- 3anexxHicTh MexaHiuHoro KK/ Big THCKY Ha BHXOJI HacOoca MPU PI3HUX 3HAYCHHSX
yacrotu odepranus it POH (ITP abo /IP);

- 3anexHicTh 3aranbHoro KKJI Bim THCKy Hacoca mpu pi3HUX 3HAYEHHSAX YaCTOTH
obepranns it POH (ITP abo [P );

- [P 1 JIP IITHPII,

- 3anexHicTh POH 1 mogaui Bim MLIB IITHPIIT,

BusHauenHst OCHOBHUX TexHIYHUX xapakTepuctuk [ITHPIT nmpoBoauau BIANOBIAHO 10
I'CTY 2192-93 i I'CTY 3-25-180-97 [9, 10] mnsi KOKHOTO 3Ha4eHHs pobovoro od’emy Ha
NEeBHUX 3HAUYEHHIX THCKY i yacToTax oOepTaHHs Hacoca.

BiamosigHo no [16-20] ¢yHKIIIOHATBHI 3aJI€KHOCTI TTapaMeTpiB, BAPTO BU3HAYATH HE
MEHIIE HUK U M'SITH 3HaY€Hb HE3aJEKHUX MapaMeTpiB, V TOMY YHCII JJsl TPAHUYHHX 1
HOMIHAJIbHUX 3Ha4€Hb. BUXOIsUM i3 LbOro, po3poOJeHi pPeXUMH EKCIIEPUMEHTAIbHOTO
nocmimkenns IITHPII, sxi naBenexi B Tadauii 2.

Tabmuns 2 - Pexxumu poBeieHHs eKCIiepUMeHTaIbHIX nociimkers [ITHPTT

Iloxa3zauku
PEKUMIB
CHCTEPIMERTA Pexxumu ekcriepumenTanpHoro pocimkerHs [ITHPIT
JILHOTO
TOCTIIKEHHS
IITHPTI
P?6OHHH3 v V. —025AV, | V,—05AV, | V., —0.75AV, V, —1L0AV,
o0’eM, cM (VOmm)
Tuck. MITa 0;5,0;10,0; | 0;5,0;10,0; | 0;5,0;10,0; | 0;5,0;10,0; | 0;5,0; 10,0;
’ 16,0; 21,0 16,0; 21,0 16,0; 21,0 16,0; 21,0 16,0; 21,0
8,3 (500) 8,3 (500) 8,3 (500) 8,3 (500) 8,3 (500)
YacroTta 16 (1000) 16 (1000) 16 (1000) 16 (1000) 16 (1000)
obepranns, N,| 32 (1920) 32 (1920) 32 (1920) 32 (1920) 32 (1920)
¢! (xs™) 40 (2400) 40 (2400) 40 (2400) 40 (2400) 40 (2400)
50 (3000) 50 (3000) 50 (3000) 50 (3000) 50 (3000)
Temnepatypa
PP (MI'E 46Y
Y 35..50
38.001347-
83), oc

ITpumitka: V, - HomiHanbHe 3Ha4eHHs pododoro o0’ emy IITHPIT.




[Ipu 1bOMY THCK, NIPU SKOMY MPOBOAUIIHN AOCITIKEHHS TEXHIYHHX XapaKTEPUCTHK
IITHPTI, Binnmosigae Hacocy 3-ro BUKOHAHHA Py, = 16 MIla #t P = 21,0 MIla [9].

3.2 Meronnka BU3HA4YECHHS TAPAMETPY PEryJIIOBaHHS

Ilepen BU3HAaUEHHSIM OCHOBHHMX TEXHIYHUX XapaKTEPUCTHK yBenemo NoHsaATTs [P, mixg
SKHM PO3YMIIOTh BITHOLIEHHS HOMiHAJIBHOTO pobodoro 06’eMy Hacoca A0 HOro MiHIMAJIbHO
MOJKJTUBOTO poO040ro o0’ eMy:

V
D=—", (D
Vmin
. . . o . o 3
ne V,, V. — BIANOBIAHO HOMiIHANBbHUH 1 MiHIManbHUI POH, M~ .
3 (1) sunnmBae, mo 3a ymos V, =V ., D, =1,y Toi xe uac, sxkmo V , =0, 10

D — oo . Kpim Toro, JIP xapakTepnu3ye MakCUMaJIbHO MOJKJIMBY CTYIIIHb PETYJFOBAHHS HACOCA
Il He BUKOPUCTOBYETHCS ISl TIOTOYHOTO 3HAYEHHSI PETYJIFOBAaHHS HACOCA.

Binpmr TouHO BimoOpaskae CyTHICTh MPOLECY PETyJIIOBAHHA MOHATTS, yBeneHe B.M.
IIpokod'eBum [12] - mapameTp peryaroBaHHs, i SKUM PO3YMIE€THCS BITHOIIEHHS BHUIY:

Ko =7 2

3
ne V- motouHe 3HaueHHs poboUOro 00’ eMy Hacoca, M.

3 (2) 6auumo, IO mapaMmeTp PEryJarBaHHS MOKA3ye, Ky YaCTHHY poOo4uoro od’emy,
BUKOPUCTOBYE HACOC Y TaHUI MOMEHT 4acy.

BuxopucranHs nmapaMeTrpa peryiroBaHHS A€ MOXKIIMBICTb, HA BIAMIHY BiJ iama3oHY
peryJroBaHHs, JETKO BU3HAYMTH, CTYIiHb PETyJIIOBAaHHS HACOCAa W MOTOYHE 3HAYEHHS HOTO
nojaui:

0, =K,. 0,, G)

- 3
ne () - HomiHanbHA nmomava HIII, m”/c.

3.3. BusHaueHHst HOMIHAJIBHOTO THCKY, IO PO3BUBAETHCS eKcriepuMeHTansHiM [ITHPTT

BiamosigHo mo [11] mig HOMIHAIBHUM PO3YMIKOTH THCK, TIPU SKOMY 3a0€3MeUyeEThCs
eKCIUTyaTallisi Hacoca MPOTArOM 3aJaHOTO INPOMIKKY Yacy - TEXHIYHOTO pecypcey, 31
30epeKeHHSIM MapaMeTpiB y MeXKax 3alaHUX HOPM.

HaBenene BH3HaueHHs HE BCTAHOBJIOE YMOB, 32 SIKHUX BUMIPIOETBCS HOMIHAJIBbHUH
Tuck. ToMy miJy HOMIHAJBPHUM THCKOM OyIeMoO pO3yMITH THCK, NMPH sIKOMy podoTa Hacoca
HOCUTH CTallnbHUN xapakTep, a Temmeparypa PP Ha BuMXOml miIBHUINYEThCA Ha MOCTIHHY
BEIMYMHY Af, IO 3aJIE)KUTH BiJl THITY HACOCA.

ITig crabinbHUM XapakTepoMm poOOTH Hacoca Oymemo posymitu poOOTy Hacoca, 3a
sIKO1 30epiraroThCsi TEXHIYHI XapaKTEPUCTUKK Hacoca: TUCK, monava, KI1 i 3aranbuuii KK/ Ha
3aJlaHOMYy TEXHIYHUMH BHMoOraMu piBHi [9, 10] mpoTAroM meBHOro 4acy, yCTaHOBJIEHOTO
TEXHIYHIMH BHUMOTaMH.

Jnst macocis Tumy HII rpanuununii mpupict Temneparypu cranoButh Af, =50°C .

Axmo npupict Temneparypu PP Ha Buxoni 3 Hacoca Oyae OutbIumii i TPAaHUYHOTO 3HAYEHHS
At,, =50"C, TOo poGoTy Hacoca, TpU HBOMY HE MOXHA BBakaTh CTabubHOW0. Ile

MOSICHIOEThCSI THM, IO Tpu AocsrHeHHI PP TemmepaTypu, o mNepeBHINye TPaHUYHO
IPUIYCTUMY trp, 3MEHIIYEThCA B'A3KiCTh PP, 10 mpuBOANUTE [0 MamiHHS HECY4Oi 34aTHOCTI
MiAMWMHAKIB, a TaKOXK MO0 3HIKEHHS TaKUX BAKIMUBHUX XapakTepucTtuk Hacoca, sk KII,
MexaHI4HOro i 3aranpHoro KK/

l, =1, tAL,, 4)

ep

ne f . - TmodYaTkoBa Temmeparypa PP Ha BXOAli B HAacoC, 3BUYAHO MOYATKOBA

noy



temmneparypa PP nexurs y mexax 7, =20..30°C;

[ukn BuUnpoOyBaHHS TpuUBAaE 3 XB., IO BIANOBIAAE€ MAKCUMAJIbHOMY dYacy poOOTH
HACOCa MPU HOMIHANBHOMY THCKY Ha npaktuii. [IpoTsrom 3asHaueHoro vacy 7, =3 XB HacOC

Oe3mepepBHO MpaLOe MPH BCTAHOBIEHOMY THUCKY. Skmo Temmneparypa PP Ha Buxoni He
MePEeBUINYBaJia TPAHUYHY, BCTAHOBJICHY 3a 3aJIeKHICTIO (4), TO THCK migHiMaiu Ha 1 MIla #
BUNpoOyBaHHA NPONOBXKyBanmu. Skmo »x Temmeparypa PP Ha BuXom mnepeBuinyBana
rpaHUYHY, TO BUMIPOOYBAHHS MPUITUHSUIA H 32 HOMIHAJIBHUI TUCK MPUHMAaIH HOTO MOMEpeHe
3HAYEHHS.

3.4. Bu3sHa4eHHs1 MAKCUMaJIbHOTO THCKY, IO PO3BUBAETLCSA ekcniepumenTanbHuM HITHPIT

ITin MakcuMaj bHUM THCKOM BIAMOBIMHO 1O [11] po3ymieTbesi HaiOLIbIe 3HAYEHHS
THCKY, TIPH SIKOMY JIOIIYCKA€ThCS €KCIUTyaTallisl Hacoca MPOTSATOM IEBHOTO BIAPI3KY Hacy.

JIis 3HAXOKEHHS MAaKCHMAJIbHOTO THCKY BHKOPHUCTOBYBAJIH HACTYIIHY METOIMKY.
HasanTtaxysanu excnepumenTtanpuuil IITHPIT no tucky:

P =P, +01P,,. ®)

Pobota Hacoca B LbOMY peXHUMI HaBaHTaKEHHs 3rigHO [9] MOBUHHA TpUBATH HE
Oinpime 3 ¢, micys BOrO HACOC PO3BAHTAXKYBAJM IO HOMIHAJIBHOTO THUCKY, TIPU SIKOMY BiH
MOBUHEH MPALIOBATH HE MEHIIIE YOTHPHOX XBIJIHH [9].

IIpn npoBeneHHI UBOTO MOCIIKEHHS, OyJM BHUKOPUCTaHI OLIBII JKOPCTKI PEKUMHU
BUMPOOYBaHHS: poOOTa MPH 301IBIIEHOMY THUCKY (5) - 6 ¢, MICJIA YOro HACOC PO3BAHTAXKYBAIU
70 HOMIHAJIBHOTO THCKY, MPH SIKOMY BiH NMOBHHEH NPAIfOBAaTH He OUIbINE OJHI€i XBHJIMHH
[13].

S0 HacoC BUTPHMYBAB TaKl HABAHTAXKEHHS, THCK ITiABUINYBAIHN 10 3HAYCHHS:

PmaxZZPH0M+2'071'PH0M' (6)
ITig MakCHMaIbHUM THCKOM PO3YMIETBCS THCK, IO BIATIOBIAA€ 3aJIE€KHOCTI:
Pmax = PHOM + (nooc - l) ) 071 ) PHOM 2 (7)
e N, - HOMEp JOCHiAy, MPU SKOMY THCK MOCATaE 3HAYEHHs, TNPH SIKOMY

excruryatanist [ITHPTT HeMoskJTnBa, OCKUTBKH L€ 3arpOKy€e BUXOAY HAcOCa 3 Jany.

IIpn mpoBemeHH! AOCTIIKEHb KOHTPOJb MEXI MpPaLe3JaTHOCTI BEJNH 3a BarOBUM
npuctpoem. [Ipu piskomy BimxunenHi crpinku npuiany [ITHPIT TepmiHOBO po3BaHTa)KyBaIu
i BUIpoOyBaHHS PUTTHHSIIH.

3.5. Busnauenns pobouoro 06’ emy IIIHPIT nmponmsanusm

OnHuM 3 HaHOpPOCTIIIMX METOAIB BH3HaueHHs pobouoro ob’emy HII € meron
nponuBaHHs. Lleit MeTon onmcaHuii y niTepaTypi i Ha AYMKY 0aratbox (axiBLiB, € OJHUM 3
HaHOUTBII TOYHUX MeTOAIB Bu3HaueHHs: POH, 0 MOsSCHIOETHCS Mali>ke TIOBHOIO BIICYTHICTIO
BTpat PP mix yac Takux BUNpoOyBaHb.

Metoamka noJjsrae B TOMy, IO 10 KaMePH YCMOKTYBaHHS IIPUEIHYIOTh €EMHICTB i3 PP.
Hacoc mpoBepTaroTh KijbKa pas3iB 3a JOTIOMOTOK) CHEIialbHOI PYKOSTKH JJisi 3alIOBHEHHS
fioro mopokuuH PP. Ilicnst mporo moumHaroth BuMiproBanHs POH 3a momomororo mipHOi
eMHOCTI. [Ins 301IbIIEHHS TOYHOCTI BHUMIPIOBAHHS MIPHY €MHICTh 3allOBHIOIOTH NpPHU
OararopasoBomy mpoBepranHi Hacoca. Tomi POH Hacoca miapaxoByrOTh BIANOBIAHO O
3aJIEKHOCTI!

V
VO = (8)

n

ne V' - o06’em PP, nepexauanoi LITHPII 3a n oGepTis;
n - kurpkicte 00eptiB ITHPII, HeoOxinHe 1i1st 3aIIOBHEHHS! MIPHOi €MHOCTI, 3BUYAHHO

n=10...100.

3.6. Busnauenns KII exciepumentanpnoro HTHPIT



KoeoimienT momaui € OgHMM 3 OCHOBHUX MOKa3HMKIB, IO XapaKTEpU3YE SIKICThb
poboTtu Hacoca, sk riapaBiaiyHoi MamuHU. KI1 BH3Ha4amm Ha eKCepUMEHTANIbHIN yCTaHOBII
I JOCTIJDKEHHS OCHOBHMX TexHIUHuX xapaktepuctuk IIIHPII, 3monTOBaHOi Ha 0asi
6anancupnoro crenna KK/ - 6 (DS 1036-4/N).

IIpu nposeneHi nocnimpkeHb BU3Ha4any 3ajexHicTb KII Bix THCKY, IO PO3BUBAETHCHA,
npu pizHux 3HadeHHsx POH, TIP ta wacrotu obepranns (muB. Tabn. 2) Bugy (9), siky motiMm
NPEACTaBISUIN Y BUTIISIAL rpadikis.

n, =6, nK,,), )
ne 7, - koediuient nogaqi HTHPIT;

P - motouHe 3HaYeHHs THUCKY, IO PO3BUBAETHCH, [1a;
KII Busnauanu 3a GopMyIioro:

V
nv — M6 ,
nu ) VO

ne V,, - 06’em MipHoro 6aka, npuitManu pisHEM 39,960 v’

(10)

n, - (akrtuune unucno odeprti, mpu nepekadysaHHi PP 00’emom, piBHHM 00’emy

MipHOTO Oaka (3HaXOIMIIN 32 TAaHUMH eJIeKTPOIMITYJICHOTO JIUNUIIbHHUKA);

V, - Teopermune (HOMiHaibHE) 3HaueHHs pobodoro o6’emy IMHPII, 3BuuaiiHO
NOCTii{HA BETMYMHA, ajie B JAHOMY BUIIAIKy Oy/ie 3MIHIOBATHUCS, SIK Y HACOCI 3 PETYJIbOBAHOIO
TOJAtEr0, CM".

Busnauennst ¢axtuunoro snadeHHss POH IITHPII 3nificHroBamu Ha BUINE3ragaHiit
ycraHoBLi npH yacToti obepranust n =500 xB.” i THcky PP p = 0,05...0,10 MIIa. Hesnaunmii
tuck p=0,05..0,10 MIlla HeoOXiZHO MATPUMYBATH JJs BKIKOYEHHS MEXaHI3My
CaMOTIPUTUCHEHHSI BTYJIOK, SIKI BUKOPHUCTOBYIOTH UII KOMIIEHCALll TOPLEBHUX 3a30piB, TUM
camuM, 30utemyroun  KIT IITHPII. Heenuky wactoTy oOOepTaHHS  LIECTEPEHb
BUKOPUCTOBYBAJIU JUJIsl 3SMEHIIEHHs BTpaT PP Ha cTazii yCMOKTYBaHHSI.

3.7. Busnauenns nogaui ekcriepuMmenTanbaoro HITHPTT

ITomaya IITHPIT € onHi€r0 3 OCHOBHUX TEXHIYHUX XaPAKTEPUCTHK, IO BHU3HAYAIOTH
HOro TUIOpPO3MIp, Bif SIKOTO B 3HAYHIHN Mipi 3ayeXXuTh notyxHicts [ITHPIT.

[Ipu npoeeneHH! AOCIIAKEeHb 3HAXOAMINA 3aKOHOMIPHOCTI 3anexHocTi moaa4i [ITHPTT
Bigx THCKy, mo posBuBaerbcsa, POH (IIP) 1 wacrotu obepranHs, (muB. Tabn. 2), ki
NPEACTaBISUIN Y BUTIISIAL TpadikiB, IO BiTOOPaKAIOTh 3aJIEXKHICTD BUY:

O=f(p.nK,.), (11
ne O - MOTOYHE 3HAYEHHS T0Ja4] HACOCa, CM /C.
Tonady BH3HAYAIH 32 GOPMYIIOK0, CM/C:
Q:n-Vo-erz-mj (12)
1000
ne V, - HoMiHanmbHUiT poGounit 06°eM ekcriepumenTanbHoro HIIL e,
OTtpumaHi 3aeXHOCTI € HaBaHTaXyBalbHIMH xapakrepuctukamu ITHPIIL, ockinbku
3anexHocti Buny (11) BimoOpakaroTh Moa4y BiJl THCKY, IO PO3BUBAETHCS.
3.8. Busnauenns 3aranpHoro it mexaniunoro KK/ ekcniepumentansHoro HTHPTT

IIpu mocnimkenni [TTHPIT 3Haxomunm 3aiekHOCTI MexaHiuHOro i 3arajgpHOro KKJ|
IITHPIT Bix THCKY, IO po3BUBAEThCS, NpH pi3HUX 3HadeHHAX POH (ITP) 1 wactoT obepranHHs
(nuB. Tabn. 2). OTpumani pe3yibTaTH MPENCTABISIIN Y BUMIISAAL rpadikiB, Kl BiHoOpakarTh
3aJIeKHOCTI BUAY:

nmex :“lj(Pa na erz)? (13)
ae m,,, - Mexaniunuii KKJ/I;



Ny =&(P, 1, K ,.) (14)
ne n,, - 3aranpaui KK/
[MotyxHicTs, mo po3susac [ITHPIT Ha BUXO1, BU3HAYAIOTH 32 POPMYJIO0:
N, =P0. (15)
IoTyxHicTh, mo cnoxusaersesi IITHPIT y mpoueci cBoei pobOTH, BIIPISHIETHCS Bif
MOTYKHOCTI, 1[0 PO3BUBAETHLCS, HA BeNnYnHy 3aranbaoro KK/ HIII:

N
— H
Ncnoofc - ’ (16)
nsaz
N, - TOTYXKHICTb, IO CMIOKUBAETLCS, KBT.

[ToTyXHICTh, IO CIHOXKHBAETHCS, EKCIEPUMEHTAJIBHO MOXKe OyTH BHU3HAa4YeHa 3a
dbopmyIoro:
N, .=Mo=2nnM,_, (17)

. -1

Ie o - Kyrosa mBHAKICTh npusoaa HIIL, ¢

M, - miicHUI MOMEHT, IO PO3PaXOBYETHCS 3a (POPMYJIOO:

M,=P L =PI, (18)

ne P, - 3yciuia BU3HauUeHe 3a BaroBUM mpucTpoem, H;

[, - poboue mneue GanancupHOi pamku /[, = 1w

P_ - HaBanTaxkeHHs Ha muede Bar y H npu xonoctiit poOoTi ABUryHa, BiJ €IHAHOTO
Bix Hacoca [9].

Toni 3aranbuauii KKJ] IITHPIT mosxe OyTy BU3HauUeHUH 3a GOPMYJIOH:

N PO
=" — . 19
Moo N, 2nnM, (19
Takox, 3aranpauii KKJ[ IITHPII moxe OyTu BU3HaueHU 3a (OPMYJIOL0:
nf)’(lZ :nv 'nmex 'nz 2 (20)

ae M, - TiApaBIivHi BTPAaTH B 00'€MHUX T1IpOMAIINHAX.

Binomo, mo rigpaeiiyHi BTpaTH B 00'€MHUX TAPOMAIIMHAX HE3HAYHI i TOMY MOKHA
npuitaary, mo M, ~1 [14], Toni mexaniunmii KKJI moxe OyTu 3HaligeHuil BIANOBIAHO 10
BUpA3y:

nsaz
nmex = : (2 l)
n,

3.9. BusHa4ueHHs NOTYKHOCTI, IO PO3BUBAEThCA ekcniepumenTaibaum [ITHPTT

OnHi€r0 3 BaOXJIMBHX TEXHIYHUX XapPaKTEPUCTHK OyIb-AKOI MAIIMHU € TaKHi
MOKA3HHUK, SIK MOTYXHICTh. [TOTY)KHICTB, IO PO3BUBAETHCS, 3aJIEKHO Bl TUCKY MPH PI3HUX
3HaueHHsx POH (IIP) 1 wactor oOepTaHHA MNpencTaBisiM y BHDIAAL rpadikiB, Mo
Bi1OOpakar0Th 3aJIEKHICT BUAY:

N=¢P,nP,,). (22)
[MotyxHicTs, mo po3susaeTbes [ITHPIT Bu3Hauamm 3a Gopmysior:
N =PQ. (23)

3.10. 3anexnicte POH 1 nonaui Bigx MILIB 3y06uacroro 3aueruienss [IIHPIT
3HayHMI 1HTEpec sBIsie coOO0 3anexHicTh momadi Big MLIB, mo 3abe3neuyeThbes
KYTOM TIOBOPOTY - \J peryirordoro eixemenrta, Tooto Bim I1P [15]. 3anexHicTs momayi Big
TP IITHPIT nocnimKyBamu npu HOMIHAJIBHUX 3HAYEHHSIX THCKY i 4acTOTI 00epTaHHs Hacoca:
q=%K ) (24)
Y  IIHPII, npoOmOHYyeTbC  BUKOPUCTOBYBATH  CKCLEHTPUKOBHH  MEXaHI3M



perymoBaHHs mnofadi. KyT NMOBOPOTY €KCLEHTPHUKOBOTO MEXaHI3MY JIe)KHTb B IHTEpBal
Wv=0.90". V npoMy BuTAAKy, 3TiAHO TEOPETUUHUX MAOCHIMKEHb MOAAYa 3MiHIOETHCA

MPAKTUYHO 32 JIIHIHHOIO 3aJICXKHICTIO.

Ockinbkrn POH 3MiHIOETBCST 3a JHIMHOIO 3aJI€)KHOCTI TO BECh KYyT IOBOPOTY
PETryJIOIYOro eJeMEeHTa AUTMMO Ha IT'ATh PIBHUX IHTEpPBAJiB, KpalHI 3 SKUX BIAMOBINAOTH
HOMiHaNbHOMY ¥ MiHIMambHOMY POH, a npyruii, Tpetiii 1 yersepTuii BianosinHo 0,25, 0,50 1
0,75 Bim HOMiHANBLHOTO 00’emy (muB. Tadn. 2). YV pesynbrari JOCHIKEHb Oyia omepaHa
JiHIHA 3aiexHICTh moaayl Bix 3minu MLIB (ITP Hacoca).

PesynbraTn excnepuMeHTanpHOrO nociuimkeHHs xapakrepuctuk LITHPIT y moBHOMY
obcsi3i npencrasieHi B myOumikarii [21].

4. Metonuka oOpoOKH TaHUX MPH MPOBENECHHI eKCIIEPUMEHTATbHUX AOCTIIKEHb

Y  pe3ynbraTi MpPOBENEHHS  EKCIePHUMEHTAJIbHUX  JOCHIKEHb  ONEPIKYETHCS
31e011bpIIoro mepBUHHA 1HGOPMAIIIIO, IO, SK MPAaBUJIO, BUMArae MOAAJBIIOI CTATUCTUYHOI
00poOku.

IIpn aHamizi pe3yJpTaTiB EKCIEPUMEHTAIbHUX AAaHUX MIMPOKO BHKOPHCTOBYBAIU
amapar Teopii AIMOBIPHOCTI 1 MAaTEMaTHYHOI CTaTUCTHKH [16 -20].

4.1 Meroanka po3paxyHKy 3arajbHOI MOXUOKU MPU BU3HAYEHHI OCHOBHUX TEXHIYHUX
XapaKTepUCTUK excnepumMenTanbHoro HITHPIT

JIOCTOBIpHICTD ~ PE3YJIBTATIB  €KCIMEPUMEHTAJbHUX  JOCHTIIKEHb  BH3HAYAETHCS
BIATOBITHICTIO MPUHHSATUX METOIUK EKCIEPUMEHTANbHUX OCHIIKEHb TUM (DISUIHUM
SABUINAM, SIKI JIeXaTb B OCHOBI mpoueciB BinOysatotbcs B IITHPII. He MeHmn BaxxiuBorO
YMOBOK JOCTOBIPHOCTI Pe3yJIbTaTIB €KCIMEPUMEHTAJbHUX NOCITIIKeHb € iX MPOBEACHHS 3
NEBHOIO TOYHICTIO BUMIPIOBaHb.

BuwmiproBaHHs € OHIEIO 3 OCHOBHHMX CKJIQJIOBHX YaCTHUH OyIb-SKOTO €KCIIEPUMEHTY.
Bin 3HaHHS 3aKOHOMIPHOCTEH MOCIIIPKYBAHUX MPOILECIB, 3aJ€KUTh TOYHICTH BUMIPIOBAHUX
BEJIMYMH, TOXHOKa BUMIPIOBAHHS, MiHIMAJIBbHO HEOOXiAHA KUIBKICTb AOCTINIB (BUMIPIOBAaHb),
YMOBH BHUMIPIOBAaHb, TIPU SIKUX MOMIUIKH OyIyTh HAWMEHIINUMH, a TAKOX 3arajbHUN aHaJ3
pe3yJbTaTIB.

Haiiyacrimme mnpu TpOBENEHHI EKCIePUMEHTANIbHUX JOCTIKEHb 3HAXOMKEHHS
TOCTIPKYBAaHUX BEJIMYMH BUKOHYIOTh He Oe3M0CepeHbO, a IITXOM HETIPSIMUX BHMIPIB.

PesynbraTi po3paxyHKY BITHOCHOI MOXWOKM BUMIPIOBAHHS OCHOBHHX TEXHIYHHX
napaMmeTpiB, 3po0JIeHHIA BIAMOBIIHO 10 METOIUKH, BUKIaAeHOi B [19] npeacraBneHi B Tabi.
3.

Tabmuus 3 - 3aranpHa moxuOKa NMPU BU3HAUYEHHI OCHOBHHUX TEXHIYHHX XapaKTEPUCTUK
ekcnepuMenTtainbHoro HITHPII

Texniuni xapaxkrepuctuku [ITHPIT BIHHO(?Ha noxuOKa
BUMIPIOBAHHS
pOoumii 00’eM Hacoca 0,16%
oedirieHT moxayi 0,25%
ona4da 0,36%
YTHUH MOMEHT 4,0%
arasbHUN KK/ 0,82%
lexaniuamit KKJ]] 0,86%

5. BUCHOBKH

1. Ha ocCHOBI pe3ynbTaTiB TEOPETHYHHX JOCTIIKEHb po3pobieHa mporpama
eKCIIEpUMEHTAJIbHUX ~ JTOCHIKeHb, po3pobnmeni #  mimibpani  OKpemi  METOIUKHU
eKCTIEPUMEHTAJIbHUX JTOCIIPKEHb XapakTepuCTUK ekcrepuMeHtanbHoro IITHPIL, a takox
3arajgbHi METOAMKH BU3SHAYEHHsI HOTO OCHOBHHMX TEXHIYHUX XapaKTEPUCTHK.



3. Po3pobreHi i CTBOpEeHI €KCIEpUMEHTANbHI YCTAHOBKH, sIKI JO3BOJIFIIN MPOBECTH
BC1 HEOOXI/IH1 OCHIIPKEHHS XapaKTePUCTHK ekcriepumenTtaipaoro [ITHPIT.

4.  Bublp  excnepuMeHTaJbHHX  yCTAaHOBOK 1  METOAMK  TPOBENEHHS
eKCTIEpUMEHTAJIbHUX TOCIIKEHb aIeKBATHO BIATIOBINAE THM (PI3SMUHUM 3aKOHAM, SIKI JIEXKATh
B OCHOBI IPOLIECIB 1 SIBHIL, 10 BinOyBatoThes mpu podoTi HITHPIT.

5. MakcuManbHa BiTHOCHAa MOXHOKa BUMIPIOBAHHS OCHOBHHUX TEXHIYHHX NapamMeTpiB
IITHPIT He nmepeBumtyBaia 0,86 %, mpu BU3HAUYEHHI KPYTHOTO MOMEHTY Ha KEPYIOUii BHIILI
IITHPIT - 4 %, mo 3abe3nedye JOCTOBIPHICTh OTPUMAHHX €KCIIEPUMEHTAIbHUX JOCIIIKEHb.
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FO.Kyneuixo., T.Pyoenxo , M.Kpacoma.,A. Mameuenxo., FO. Tumosg
MeToauKa CTEHJ0BBIX HCTILITAHMI MECTEPEHHOr0 HACOCA

Pa3paborana mporpaMma WCCICAOBAHHH, BKIIOYAOINAS MCTOAWKH HCCICAOBAHHSA OCHOBHBIX
TeXHHUICCKNX Xapakrepuctuk HIIl qms pasHbIX 3HAYCHWI JABACHUA, padoduero o0BeMa HACOCA M YACTOTHI
BpaCHUA, MPOBEPKY CTCIICHHA COBIAACHUA OCHOBHBIX TCOPETHICCKUX MOJIOKCHUH H BBIBOAOB C PC3yJIbTATAMH,
TOJIYUCHHBIMHA J3KCIICPUMCHTAJIBHBIM ITyTCM. PaCCMOT'peHBI MCTOOHUKH HCIIBITAHHH HMCCTCPCHHBIX HACOCOB C
PETYIMPOBAHHON ITOJAYCH, TPHUBEACHO YCTPOHCTBO M XAPAKTECPUCTHUKA HCCICAOBATEIHCKOTO OOOPYIOBAHMSL.
H3noxeHa Meroauka 00pabOTKH TAHHBIX, MOXYUCHHBIX IIPH MPOBEICHUN 3KCIICPHMEHTATbHBIX HCCIICA0BAHMTH.

J. Kuleshkov, T.Rudenko, M.Krasota, A.Matvienko, J.Titov
Technique of bench tests mecrepennoro the pump

The program of researches including techniques of research of basic tehniche-skih of characteristics
gear-type pumps for different values of pressure, working volume of the pump and frequency of rotation, check
of degree of coincidence of the basic theoretical positions and conclusions with the results, luchen th
experimentally is developed. Techniques of tests gear-type pumps from a reguliro-bathroom are considered by
giving, the device and the characteristic of the research equipment is resulted. The technique of the data
processing, the experimental researches received at carrying out is stated.
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